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[gfi^] MO S FE T>&^tf*««:»«[plSS^gtCi5 

imm nSS iSt51±t3ffigScficr)nM0S FET 

1 1 a-'l 1 dfi^MOSFET(Z)'y 
— hSSST-fe^c P '>:e.;1/5 c i: 5 aSl>'5 5 bCD 

Jt-^^aeii, p'>a^;i/5c. 5 a:5r>'5 b ^nSS i 
Tfei,p-MC>aFET4 2 a. 4 2 b ^c^)^^^g|;S6iS 
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iH!Essmti5v^T> ^mu.msL±iz. m^^mitmmtit 

m^mm.\zii\^x. ^m^mK±\z^ m^m^mkii\^ 

iHiKsst3i3v\T. *3»f$:»s±ir. m^m^mm}i\± 
mta ^mmM<Dm.WLmo:>^:^)\^mzw^m.\^tzm.mm(Dm 

^iS^1-5^aSf*:;iT-*oTs mIIB'i7:ii;i/i;|Bl— afSM 
jifrSIS i: III— ztas® ffiiSiflicD \zw^^ b 

[if 4 ] mIiB*^»{*a^Si: (iM^d: i)ai«^CDaigj 

^)\'\>^\zwi>^\^timmm(Dmmf-Y'mn*^m. v ^ 

X. c i: If 6S -r 2. WsRil 2 ^ li 3 IB 
[ISStliS] miiB4ia»{$»Ii:(iM'fei.2!l«ScDS^ 

iy^(Dx^^i^^^^\.^tLm.\,zm-r^mm.^mm^m^fz 

C i: $:1tfiat-r 2.11 3 H3«©iJijg«:*«[p)SS^S. 
[IfSlJlI 6 ] Bfii3^a»{*S^Si:(±S^£:5,j!lSS©ffii!r 



t>:3^)vmzWi.m\^r:Lmmmo:>fimf-vmnmm. 

Bui3*a»^a^fii:li^:fei,iS[«s©aM©'j7i;i/ 

©^HA='4,©gg? J: 13 ^mx-^^m.\zm-r^m.m'5^mm-& 

frSit^IM4. 5tfcli6gBS6©^2»«:*i»[p]^S 
Be 

[If ^11 8] BuiBai!j(lO't7ai;i/<£:jg^^i,i}ij|[^$;jg 
li, mIiB*2»f*atSi:©jg-&a5As, SfrlB-i^^i^u^ttiB^i 

TV^5C:hS:!^t®h^:5it5RJll;&:V^b7©a^fc, 1 |3io 
©*a9f*««[e]K«Mo 
[tf5lcli9] BtIa3aigJll©'i7^;u:gr^i^-f 

ISi:^2,it5t<ll 1 L 7 ©d *> 1 l3«©^aj*f*:*iWll] 

[if sicil 1 0 ] mi§3S?&ffl©'t7^;i/^gE35gt-S*2»{$: 
g(is 'i7ai;uj;»3<£JSJn;^©*#f$JlT-fef,di:^#aS 
t -r Siff^lS 1 U 7 ©-5 1 f31B©4ia*«i:ft«|l]K 

CW^ciSll] mil3ffiafl®e/3L;i/;fe^^-ri)4^2!it{$: 

BfiiB ■i' j:;!/ i: IS ■i7 :t ;i/ h 5»mS©*ai«:S|l ©^-g- 
fit® i »5 s < iStt ^,ixfe^^^«iffii^jl©Ta5t iSft ^ 

©iii#<i$:«^[elliSgg. 

[ii^lI12] iulBi*^-2itt»tgfc(i^5&:i,^«M©« 

J: !3 ^^*ifii^?aS ^ ^XT i. d Si i: -r 5. if ^11 
1 JfeVM. 1 1 ©d *> 1 l3S6©ilia!lft;««[l]E&^g. 

[itsRJiis] ^mw-mR<Dm.m\z, mtii:^>m-m.m(D 

©*^{*S |Hi-©#m^©^tfc{l© -i- :j^;h*i tcff^fiE ^ 
[113^1114] IfARiil ^el^L 1 3©d-fe lH3«©i<^ 
[itsRiIlS] ffsRiIl :fev>L 1 3©o% lIBffi©^ 

[If AitiM 1 6 ] ^mi^ms. ^ tzit^-cDmrnsKDMi^ 

^■^^ S^*'6'^$:tuf3^©j£(C2!|A-r •£ i: ^f^WitT 
[^B^©i¥if^B^ci5iB^] 
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[0 0 0 1] 
[0 0 0 2] 

a®tgJD. ii3sy- MScDtgiD. f^-^/ro/hS-fb^t^ 
[0 0 0 3] -iiSfc:. Ifii^y- h b^>i;^^ (ii^, 

[0 0 0 4] ^BfflMMOSFET (J.:A^, CMO 

SFETtDf^) ^tfLSIIi. CfL^>0&^^*5^tl, 
■?'fL©'i7:t;u (n^-\'^;i/MOSFETT-(ipM4i2ii't$; 
■W^. P^-V^;i/MOSFETTIinM4^2ili^fflj®OCl 

[0 0 0 5] ^7ci:;i/0^g;i5-(S]^oj£AS V) ^gr^xTMfl© 
l^^ #gg^3 - 1 4 5 7 5 9^i&$B^{riB«$n:feiiJe 

[0 0 0 6] pnSE^t ^s^^^r^ 

©fie*feil5li. >'W:^-^St5liM^^®{bjK^^|E«:^ 
^N'-f:^— -7 • h'5>i?;^^ffi©nMS3iS&5^';/7" 

[0 0 0 7] 

sett ^titzm^timiz ^ ti qrtgT- a& s c 

[0 0 0 8] b*^L. LSIti5l>Ttt. fc;e^^©P^ 

mom^s ^Jx.«v nM0SFETT-fen(i"|5lD'i;ji;u 
04't-1tiS©^?^$:#!3jii^, #nM0SFET©H7ai 

[0 0 0-9]--C©:^^. HuiBfirfStrlBffi^nfcttfe^liJB 



[0 0 1 0] -f-ClT-s SS©M0SFET©1:ii:F^{3(i 

mmvfi\.^mm<Dmmmm. y-i-jv h•^<bM^5fflv^ 

[0 0 1 1] i£^©LS [*)a5^^©0SMb 

^cSMlRifc$)i>, ^fe. LSI©14tg(pi± (^iifb) 
#i^-r«.i:s la^i: i;©P^©$a{£^©feto 

[0 0 12]ti£oT. C*t^>©2o©^f«t^^flSfe-rLS 

t-S;i©ffitfC/!)SS< 3£c f), i©fc», #MOSFET© 
•^^;i/*iSP^tSffi^As^D. M0SFET©!Hft4*!!(S 

[0 0 1 3] 2|s:^B^©@B5tt. MO S F E T^^tr^zf 

^fe< bT««|nI^^M©;^ftm&IIl!3. ®[5]?i®^ 
^©■^ai;i/Ste^^b< bTv ^?©!lf14©±g— fb^ia 

HK^g SrSlttr S C i: ag, i,, 
[0 0 14] 

[siMS:^^-rsfi4?)©^ia] *^B^t itv(SBfii3Be<] 

©®li> ^ll^?F^©^9-®l»i&^<-ri,fc4?)t. 'i7Ji;i/ 

[0 0 15] Sfc. S5fBBfl5©(D(i. [R]a^^^©'i7ai 
;i/©S^e9*t^^*«Tt„ •i7Ji;i/©j£Jitg:;Sto;& 
^^J:^^::■ri)fe«)^c:. ■i7^;uTgCtcffj^^tLTV^5.^'^ 
i: ^/.e 5 2»SS©^2S£f*jl S T- lisua b V >flg© 

[0 0 16] sfe. HfriBaflg©©ii. -^^i^uTgptffjm 
^ ^ s ^ 2.ais^©4^2Sf*s ^ T- mm b ^s; t ^^Ia® 

t-'&fc*., ffit^C^®'J^^^^4i^S^*/■$:|g(t2)C:^:t 
[0 0 17] mIiBS9!]®®l±. ■i73i;bTa5tcJ^ 

®^^p^ii§^jisiS(t. 'i7^;i/:Ri>-^^p^$eifis®T;^ 
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[0 0 18] ^tz. Huai®flijgii. m^rscD^^m^B 

[0 0 19] 

tm^ji^mmm(D^mit^mti~^<jm^tirz^^cD'i'3L 
[0 0 2 0] *^B^(i, fuiELfcj;at> ^(Dm^mm 

OX'. ^o^^mf^miz^tD^m^ti^'i'aLju-ifiis.nm.X' 

[0 0 2 1 ] Sfcv ^^r^i6e^e©Tt'i7ai;i/t|5lDal|i 
i !5 ^ n a >i7 SrfiffitST-jgigg-r -g, i i: AS 

m(D^^mi^mtizjiy)mmixrzm^im^mmmm(Driz 
miftz^mi^mom^ifi. m=pmi$.(Dt;3^)\^<Dm<om.^ 
.tij^^KTtjv mmn.^f^m.m.m(OT^zmftz^mi^ 

[0 0 2 2] Sfe, t>ni;ui:|H]i^2^aMT% 'i;^! 

[0 0 2 3] Sfc. SutB^^p^^^ssffM-rs^^p^ 

[0 0 2 4] 

^m-^mm\z^y)mmzwLm'r^. 

[ 0 0 2 5 ] -0 1 (i*^Hj®B 1 ©||Jgi5!|^aftB^-r5.ia 
T-^!3. ISll (a) I±^©8ff®l2. Ell (b) \±^(D^ 

Mm. mi (c) \^^(Dw\'^m^m-tm. mi (d) « 



iai{c:4oV>T. l(inS'>';=i>»S. 5a~5cttp 
6 a~6 c{in'i7ai;K 7a~7f, 7ili^ 
9 a~9 dlip+ lla~l 
ld\tff-vmm. 3 9\t;i^)\^mm. 4 1a. 4 1b 
linMOSFET. 4 2 a. 4 2 b lip MO S F E T. 
4 3. 4 4tt$&Sa5T-^?>. 

[0 0 2 6] 01 \Z7j<irip.^m(Dm 1 l 
(a) tS^-ra:-5{3. nMi^'Jn> (j^T. S i i;iB 

-r) mRi±\zmm.m mx\t.2m) ©hmosfet 

4 1a. 4 1 bSZJffi^fS mx\t2m) CDpMOSF 
ET42a. 4 2 b5ff^figbfc*,®T-fe-S., -ebT. n 
M0SFET4 1a. A lhm^m.-^K^p^:iLMzn 
■t^^3^)VmiS.(D^^mMA 3Zfcl^pMOSFET4 2 
a. A2hifiM^-^i\^n^3L)v\zn-r^fp^)vm^(D 
$&l:gP4 4ASaS{t^tLTV^.S), 
[0 0 2 7] #MOSFETIi. p 'i7a^;i/i: n^S i « 

?^J6l|g^®7 a~7 f . 7 i tj; ^)^gf^^^T^5f). 
&nM0SFET4 la. 4 1 btt. y-bmeil 1 
a. 1 1 bSH^. #pMO S FET4 2 a. 42b 

tt. '/-hssii 1 c. 1 i<3i-^m^xmm.^f\.x\^ 

1 e ^cSM^^^TV^2), 

[0 0 2 8] n^S iS«l ^:M*Sa!lmMO■^7x.;^T• 
$>Sp'i7JL;^5 c. 5 ajRtN-S bO-^-ti-^ttOP^. I-J^e 
*?;S-gi$e^g7 bSyf7 cOTCttpt (p^ 

t)*)SS*SiiSV^) ii^«f*M9 bjRUcg c*s#:SbTi5 
tl. :i^l?>p+ ^«#:g9 bSU^g c tnSS i»S 1 
i:tc:<t5pngE-&0{4M(±. p-^oiyusc. 5a;5ir5 
b i: S i 1 i: t J; s p na§^Offia.t t) *>gig < 
'^C■t3T^^So ^bT. C:©p+ 4i2!|[f;$;ji9 bSlF9 c(C 
J:f3^p>i7ai;u5 c. SaJStJ^Sbli. 

[0 0 2 9] CCIT-. p+ 4^aJiffJ19 bJSU^g ciin^ 
S ia*fil i:tii,pn®^©{4g*s. p ■i7CE.;i/5 c. 
5aSO^-5bi:nMS i fitS 1 i: t J; S p n^^cfSg 
J: t) 4)^< 5fe^Tl^:5.©li. p+ 9 b Sr/ 9 c 

©Moji? ^ii-r i i; t «}; t) ^(Dn%mi^i&.m^^^ 

tzSbX-^^, 'fejb. COp+ *2i^*:S9bjSt>'9 c®a 
^JfiiriASiSfttlK. P'^3i;USt!l©^Sa5 4 3*»^$)?> 
Sf4*s-^^f,tifc»-&t-. p+ ^si<$:M9b^;^li9 c 

^;i/5 aSi;f5 b©«{4*s^;&:oT < -S). . 

[0 0 3 0] *^a^©^ 1 (Dmmmit. mi&tDXoiz, 

p+ 4^z»{*@9 b:5U^9 c©i£in;$:{gi«-rsc:i:*ST-? 
i)©T-. P'i7^-'1'5 ci:pH7ai;U5aZiI>'5b©m{a^ 
^b<-r2>ii:Asx.$^. Sfe^ P+ ^aS^jl9 aSO' 
9dli. p-^J^^USc. 5 aSl>'5 b©gE^©®t(d:j5: 
fe^c^^As, ^^f^P^^P'i7:t;i/As#;a-ri,ja^©Jg^ 
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[0 0 3 1] ^c4b\ Huiiibfc*^B^®^ 1 (Dmmma. 

a~9 d©^«ie!^jgS(i, ^0ip^(cj;oTli'i:«-r L*) 

oT*)ctV>, Sfe, pMOSFET42a. 42hifim 
J5g?*xi)n'i7Ji;i/6 aim-izai^i/S bi:(i, n^S iS 
IS 1 T- n ^:x.jum.iiL<D^mS!i 4 4 CD n ■i7ai;i/ 6 c 

[0 0 3 2] -^t. CMosii. mmommcDMos 

^W^ffiffl-rSAs^ *^B^©^ 1 ©||S£fi?!](±, mi (a) 
[0 0 3 3] mi (b) tt. 01 (a) OI8f®«jt{^^ 

j!Bi-^w-mmx-$>*). mi (c) omssinki^^cMo 

mi (b) {C^-TA-A' , B-B* , C-C . D- 
D' . E-E' (DSi^^-^tjiiftz^Oi^mi (a) 

[0 0 3 4] mi (b) tijV^T^ ;icv^iai^5 ITH^ 

y^-trmmr-^*:). ^ix&.^<Dmmifi. m=?-^mmmm 

[0 0 3 5] *LT^ A- A' CDgB^li. Ell (a) \Z 
ij{tSn>i7ai;i/S{4©$&«g|5 4 4T-fe-5o n'i7ai;n|{5i 
©*&Sg|54 4 i:pM0SFET4 2b®V-;^i:tt. 
m{£rC^^fctot. lJii©^<5';H2i^ji5 3 ti^T 
i^M^ttTV->:S,, B-B' ©gP^S-fi, 2fi©pM0SF 
ETSrSI^-oTiJt). mi (a) t^^-TpMOSFET 
4 2 b. 4 2 at^/Js-rSo 

[0 0 3 6] |B]«|{C, D-D' ©gp^li. 2flOnM0 
SFET$:«tBoT43t»v HI 1 (a) t^s-TnMOSF 
ET4 1b. 4 1 at^/^;bT^^5o ^fe. E-E' © 
gP^lis P'i7ai;uSffi©i|&«gl5 4 3 T-fe!3. C©ge:»-li 
nM0SFET4 1 a© V-;^ tg^^nTV^ 2>. 
i:^^oTl^i>C-C' ©as^^-li. HI (a) tciJtt-Sp 
M0SFET4 2ai:nMOSFET4 1 bi:©F^©a5 

[0037] PM0SFET4 2a©'y-hS;^l 1 c 
i:nM0SFET4 1 b©y-hS®l 1 bhfi. ^tl 

'^nm^-$ixrm'!'^mi&mm±-^-v^ttii^x i -d(d 

S®S5 2fC, iulS©pMO S FET 4 2 bSZ>'nMO S 
FET4 1 aWFU-T >ts> ib(D\hti-tf 1 Jlg©p{ ^;i/iH 



^J15 3CJ;oTig*^$:nTV^S, ^fe, n'i7ai;um{4 
SU^P'^^;i'm{a$&Sg|5 4 4. 4 3li. lHB©p<^;i. 
lE^SS, 3T-§l§tb^tvfe±T% 2Bgo^^;uE?SJi 

[0 0 3 8] Sfe, gEtaftB^Lfcidt-. nMOSFE 
T4 1 ai:nM0SFET4 1 bi:©F^. nMOSFE 
T4 1 ai:p'i7Ji;i/S{a©i^a;gl5 4 3 

^©^^^rff^fiS,^^ p ■i7:r.;i/F^:i,s^^-55-g|^i^g©-p:{; 

[0 0 3 9] BuMbfe*%B^CD^ 1 ©^JS^iJt* 

V^T^ pMOS FE T 4 2 ai:pMO S FE T 4 2 b i: 
©P^. ^ib\Z\t^ CtL^®pMOSFETi:n'>ai;u« 

{4©^sa5 4 4 h(Dmx^a:)n^^mmmm<Dy\z, p 

[0 0 4 0] mi (d) tt. HfIii!iL7t*^B^©^l©|| 

[0 0 4 1] -^-f ^vyvi±^:)^-^mmir^^::L-v V 
tt. ^tT--?nilt*©Il]E&^fig?&}$t>i:bT4). CMOS 

fe. ^©Rss^jii. ';^t«-bT*)ffiffl-rschAs 
[0 0 4 2] m 2 \±if.mm^ 2 ©HMfi^y^sjiB^rsiii 

T-feb. 112 (a) (±^©lt®m. 0 2 (b) \t^(DW- 

mm. m2 (c) \t.^(Dm^m^mrmx-^^o m2\,z 

*5V>T. 2ttpSSiStS. 3l±n+«iiS> 7 7 

h.{tm^^mm.mm. i 2 aii-<-;^gif±ibsfii. 13 

alinL-<^<5'g[±(j'S, 14al±nu^^, 1 5 aliSC 
't4'^-^> 1 6 ali:n= 1 7 attJ:< y ^J'm^. 

4 5 alinpnyWTjf— ^ h -7 >>';;^^T-fe-5o 

[0 0 4 3] 02 \zmr:^mmm 2 ©HMfi^ifi. 

B^^B i CM0St/offlby5:«?!lT-$>t). pSS i»I2 
©*S{3n+ mS3^BmbfcStS§ffl^^T^ Z.(D±. 
tCMOSiinpnyW^Jf— 7 h 7 ^BfiKbfc 

*)©r-$)S. cMos©gp^ii, sts«3i*^n+ m^m 
/v^simw.iitsi-ox\,^^^xmtjii,ifi, ^omtm 

l©^SEt?!li:|3]-T-* !5. P">^;uH©igS!i:v^^<>^ffl 
t^3^^T^)ml (a) i:|5]^T-$>So {ib. n'>3i;i/S 

{a©i^«a!4 4ii. ^iit-r5.m2 (c) {c^xm^m® 

J;d^ceBiNMOS[lSgi:bfei:t, npnyW*-v 
h^>i;;^^4 5 B.cD-=iVi7^m.m\±i,-fm i 3 ai:^ 
jt<bT- ^ s towns ^ V ^ -s . 

[0 0 4 4] 02 (a) ^>:^5^^T. npn/W h 

t), 31 J <v<J'S1lE 1 7 a©TC3i^ 16 a. 

1 5 a. a U^^J' 1 4 aAs<4MbTlllfi2^nT4o 
(5. riu^^li, n+ ilii;i3 iirJUi^^^iJ^if/g 1 3 
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[0 0 4 5] m 2 t^-r*^B^©^ 2 (omMM 

h ^ > v^;^ ^ T-afe o T J; v^c 

[0 0 4 6] 1212 (a) l,Z7nt:^^m(Dm 2 (D^mmcD 

&mm7^izMiit:^-r^^mmifim2 (b) c^v^tvr* 

!?x Ci(Dmf±. 0 2 (c) ©[elSSIIltS^^B iNMOS 

2 (b) tf-OA-A' , B-B' . C-C , D- 
D' . E-E' <D^^^-oWr~^(Ziifim2 (a) CDW 

[0 0 4 7] 1212 (b) t^SV^T. A- A* ©gp^tt, 
1112 (a) IcisftSnp n/NM^K— ^ h 4 5 

a©gP^T-$..S. B-B' lUTE-E' ^T-©gi5^tt, 
fliE L >t *^B^©^ 1 ©USE^iJ t [Bj— © CMOS ©aS:^- 
T-$)2). mu. 0 2 (a) ©ifBEt-^V^TIi, 1^2 

(c) ©[i]S^0tj3(t5nMOSFET4 1 c. 4 1 d 
©li5^*s*BS^^TV>-S)o 

[0 0 4 8] C©*^Hjog| 2 ©^JEfi^iJAJ^ 1 ©^ifS«?!l 
©01 (b) t:^^^ <mm-t^mt. npnJU^^-^ 

h'7>i;;^^ 4 5 a*sitAG^nfcC:i:i:, -tOfctonp 
n/NW:^^— h-5>i^;^^i:M0S FETi:©P^t3 1/1 
B ©^ ^ ;HE^S 5 3 C i 2,ig^*sf^iD ^tvfei^T-fe 
So ^fe. miia©iyti;t;li. 2SB©^^J';HESt5 4 C J: 

[0 0 4 9] %i>^ *uM©llffi«?!lli. CMOSi:npn 
^W^— ^ h^>i;;^<57h©ffia^*i-&fc)-a-T-feo}feAs, [5] 
SS«fi£{cJ;oT(iv I5?!lx.(i> CMO S i: np n/w :Jf— 

7 h^^i^;^^ i:©m«^-&*D-^T-t;arteT-fes. 

*j!li1-i>B i CMO S©^T©5IJ£^J(i, 1 ?I©M 
0SFEThn'r^-5i;©iS^^^fc#ti5B iMO 

[0 0 5 0] 03 tt*^fl^©|| 3 ©^ifE^!|^|!iB^1-?,El 
T-fet). 03 (a) tt-^©8)f®0s 1213 (b) li-e©^ 
®0T-^So 0 3{::*3V'>T. 8 a. 8 b li^^^giJgiSt 

[0 0 5 1] ^©*^B^©^3 0j|JE«?!ll±. *^S^^C 

M 0 s izmm Ltzmr-^ . 0 1 1 <t uia^ u^^^b^ 
(Dmi<Dmmmifi. 01 (a) t^-ri^t. nMos 

FET41a. 4 1 bi:pM0SFET4 1 a. 41b 

a. 8 bSf^ffflLT^fiELfe*;©T-$).2>. 
[0 0 5-2]--|§:t. CMOS^jgli. nMOSFET 

tv>uosFETh^m^f:>^t\z\^xm^t^ii. pm 

0 S F E T © V - ;^ *^ n M O S F E T © V - ;^ (C « t 
Tpnp n;^3gAST-§v ^ -y^T" bSSnA^ag, 



[0 0 5 3] *^BJ©^3©M5£fi?!lli. ^fi^^F^©^ 
^t^> HU^£bfc^^^^^^ffll^fii^^8 a. 8b§fflV>S 
Z.tlZji<J^ nMOSFETiipMOSFETi:©^^ 
^JStr^H^'J^^ < T- ^ S J; d t L:t t,©T-* So 

[0 0 5 4] 03 (b) 03 (a) ©»fS«ig{c^t^ 
^&t"S¥S0T-fe f). HfJizE Lfc2|s:^B^©^ 1 cDHJE^^ji: 
im:<01 (c) ©lflIK0{C^x1-CMOS'l' >>'^-<$'^ 
^->^0Hi:Ufe*;©T-^So 0 3 (b) lZ^S\,^Xs Wi 

^y^tzmm^-f^mmmms a. s bA^^^^giiigi^^ 

5 5 i: LT^$nTV^S. 03 (b) iZiii^^A- 
A' . B-B* . C-C . D-D' , E-E' ©gB^ 
^■o^etffc^.©*s0 3 (a) ©IBf®0l3^S. 

[0 0 5 5] c:©*^B^©^ 3 (Dmrnmi^m i (Dmmm 
©01 (b) hi^i<mm-r^mt. ^^j^^mmm^b 
5*siDt)ofeci:T-&s. m^f-^mmm^^^ifii^m^ 

ixtz:Lh\z^i), *^B^©^3©||SS«^j(i. nMOSF 
ETtpMOSFETi:©F^PS501 {h) Iz^t^-^ 
J:?)'jN^<-rsci:A5T-#. 4^#i*««[i]S§Sg©i^^ 
^•fb$r0S:ii:AST-^So 

[0 0 5 6] mi-^mt^m.^b 5ii, 03 (b) tc^-r 

i-5tc:, M^:ea^S^@©pM0SFET:i:^^;^B^^3Htf 
•fe®T-afeoTt .tVib. fla^©pMOSFET^-?-fL-?' 
tLlR?)Htrfe®T-fe-DT*)<tV>o ^LTs V^■rtL^3UT 

0 3 (a) t4o(tS^^^gt*g^«8a. 8b(i. 
—• f* t: L © T- S . 

[0 0 5 7] 0 4li*^B^©M4©ieM6«^J$:i5aB^-rS0 
T-fetJ. 04 (a) fi^©glfS0. 04 (b) li-&©3p 
®0T-feSo 04(3i5V^T, 8 cli^^^SlJ^J^«T-$) 
»3> fte©^g^^(i0 3©:g-&i:[5]-T•feSo 

[0 0 5 8] :L(Dy^mn(DmAo:>m.mm\±. *^b^<&b 

i CM0S(C|Sffib7£:«WJT-$. t). bfe*^B^CD^ 2 
©^C^Ji:[Hj«tpMS iatS2©S®Cn+ dliiS 3 
S:ff^^!)cUfcStgS:fflV^T^ C®±t: CM 0 S t n p n^'N" 
'f ^-^ h^>i^;^^i:$rff$fiEbfe*,©T-feSo 

[0 0 5 9] C©*^B^©^ 4 ©||if£«^J*s^ 2 ©HSfe^iJ 
iltgjS-rSji^tts nM0SFET41a. 41bi:pM 
OSFET42a. 4 2 b t©F^©^?^fflE©fe«3{c. 
nS3iil3&MilLTpSS i S« 2 ST-itt- S <t -5 
t-gg<ffJfi£?^tfe^^:0-6li^6)a?S8 a. 8c^#ffibT 
V^SiST■$.So :i©ll9^^®iite««8 a. 8c4(i^S 
^ttlj;!?, *^B^©^4©|lifEfi?iJ(i, nMOSFET 
4 1a. 4 1 bhpMOS FET4 2 a, 42bi:©F^ 
©^^^eiF^PSSr/^^ <-rs.ri:AiT-tSo fib. 0 4 

(b) t^bfe¥iS0A-^.t.ilaJSJ;-5{c. C0^4©J| 
J£«?!!*SB iNMOSIlKtiSffl-rS*>©T-S>Sfeto. p 
MOSFET42a. 4 2 b*sff*fiE^*tSn^3i;u6 
a. 6 birnpn/NV^— hv>i;;^^4 5 a©nix 
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^^J' 1 4 ai:AS|5]S{aT-^oTJ; <. pMO 
[0 0 6 0] 134 (b) (i, 134 (a) ^^^^^^®fB«ig 

4 (a) ^^S^bf^^^^^^^M^feii■^8 a. ScAs^d^ 
^SiS6^^5 5 i; LT^^^^T^^S, ^VX. 114 
(b) JCi5{ti.A-A' . B-B' . C-C . D- 
D' . E-E' (D^^^-DWt-^(oif^^4 (a) Izm 

[0 0 6 1] ^LT. C:cD*^B^CD^4©||M^J©^® 

mm-ti^m2(Dmmm<Dm2 (b) <*§3s-r5;^ 

nM0SFET4 1a^ 4 1bi:pM0SF 
ET4 2a. 4 2ht(Drsm^. El 2 (b) Iz^.^-m-^ 

[0 0 6 2] t?F3£liUfe*^S^©^4cD||JE«?iJli, 
gf$6^^5 5^a£^;e^gi!t^l©pMOSFET4 2 a. 
4 2 biinpnyw^— V b^>i;x<5' 4 5 a±i*;^ai 
»5Htrfe©fc:feoTV^S*s, *%BJ(i, -^©pMOS 
F E T fc n p W tK-^ h ^ >i;;:^>j7 i-©^^^^;^ 

m t) Htf i ^ t m?^gtS6M« S J; ^ LT J; 

[0 0 6 3] m5{i:$:^m(Dm5<Dmmmt:Wim-r^m 

T-fe»5s 05 (a) {t^(Dmmm. SI5 (b) (i^O^p 

[0 0 6 4] :i<D:^§^BM(Dm5(Dmmmiis *^B^$:B 
4©^5E«^Ji:i±itoT. m^^mmmmSh. Sc^n 

^l?El?yT-ittB^Lfei:|B»tt, Ulinpn/W^-^ h5 
i !?<SjgSn U^^J'g 1 4 a©T®n+ ifjijl 3 i:pM 

[0 0 6 6] HIS (b) li, 05 (a) t^1-8lf®;^ig 

I'Z^ic^-r^w-mmr-^ t) ^ ^ 2 ©^ssfi^joa-^i: is);^ 

t"^ 02 (c) ©(H]BS0tZ:^^B i NMO S-r vyt— ^ 
f":i->^fiafeL;t*)©T-^i,o LT. 05 (b) Iz 
*{tSA-A' . B-B' , C-C . D-D' , E- 

E' (Ds^-^^-otj:ifrz^(Di)S^5 (a) izmi-mmmiz 



[0 0 6 7] 02 (c) {c:^-ris]S&S:*^B^©^5©i| 

C L - C M O S -f > ^J' - 7 1-;;^ Sr [B]-f^ r±C-ftJ5E, 
bTs ECL (Emitter Coupled Logic) OAi±l:t)b 

[ 0 0 6 8 ] 0 6 tt*^B^©^ 6 (Dnmm^mMTi&r 
®0T-fe?). ^^m^B i CMO sizmmi.rz0ir-h 

[0 0 6 9] CicD*^B§©^6©||if6^j|i, StiiEbfe* 
^B^©^ 5 ©^5£«?iJtMffl Lfc n p n/ W ^-5 h ^ > 
i^P!.<$'4 5a{c?tt-S«?:0-gii*giii^8b, 8ct*D^ 
*^B^©^4©3l5EfifiJT-|ft0^LfepMOS 
FET4 2a. 4 2 b tM1-?>^?^«t$g^« 8 a 

[0 0 7 0] ^(DJ:.^tj:^^BM<Dm6(DmmmiZJ:tl 

§J:©f£j^tAn;?.Tx nMO S F E T i: p MO F E T i: 
©P^C^^^Bir^Pi^^ < t- i, d *ST- ^ i, V > ^ jgj^ 

[ 0 0 7 1 ] 0 7 »±*^B^©^ 7 OlSJ£«?!|&iKB^r S!gf 
®0T-fefJ. *^B^?&B i CMOStC^Sfflbfc^ajT-fe 

So 

[0 0 7 2] z.(D^^Ba(Dm7 (omnmit. BfiaiLfe* 

#6B^®^6©^JE0iJASpMS ia^S2&ffiffibTV^SCD 
t^UTs SOI (Silicon on Insulator) gtg^rffl 
V^T«figbt*,©T-^S, ^©^Jfi^aii. n 

+ Siig3©TaiAs±TS i^YbSl 8t$tir^^^& 
«^MfflUfe*.OT-$)?). Ig?«g»^|gf?i8 a~8 c*s 
Si^fbSl 8{3iiJ3at-?.J:^ti&{tf,ttT:^fiE^ttT 

[0 0 7 3] ^©*^Ba©^7©^}Ei?iJ(i, tuilt©;Kfig 
titJx nM0SFET41a. 4 1b. pMOSFE 
T4 2a. 4 2-bRUJ'i'iyn-^ h^>i^y^-}' 4 5 a. 

'eix^iim.mmzj:i!)^±iz^m'rhzti^x-^ 

•S. so ia^£^{£fflt-SCi:{3i CMOS 

[0 0 7 4] ^tij, ^©*#gB^©^7 0||Jgfi»J{r*l^ 
pM0SFET4 2a. 4 2 b (C^1-S^?^gi$6 
^^8 a^aStt-rt. BuMLfe^5©^SE«^j®Ji-^©j; 
d{cnp nv-W ^ h^>i;;^^ 4 5 a©^^:9-g|© 

tzmzcD^^mi^^m^mmsh. 8 c^iSft-Sctacru 

Tt»J:l.\c doa-g". nM0SFET4 1as 4 1 b 
pM0SFET4 2a. 4 2 b s ©r^Pili, ^^^M«& 
^«8a^ffiV^fe«^j;i3^,/£<^£S*s. ai^fc^t-Ti. 
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[0 0 7 5] mjiiti Ltzy^mMom 1 7 cDmmm\t. 

nMO S FET:6sjf^s)c?n-g)P'>^;u©Ta5tCnScD* 
O S FET;f)5Jf^J5!c^n^n':>:c;i/cr)Ta5tCpSCD^?f^*; 

[0 0 7 6] mS{tZ(D%^\zmr3^^tz:^^BMCDmS(D 

^mm^mMt^mmmx^$>^o ms{z^5\^^x. loa 

[0 0 7 7] <r c^*^0^CD*^0^CD^ 8 (D^mm^t. * 

pSS iS^S2±tCpMOSFET4 2 a. 42h^m 

n^^mi^mi OhRXJFl 0 ctCj;oT}gi|^LT«^^ 

[0 0 7 9] ClcDct'5^cn'>3i;i/^f|Stc}gJ^^:5n + 
*aef*i■^iS^ti)«it^i^ ia8CDCM0S$:»:$:ff$i:U 
T. -nST-CDp^ai;i/S:|gstCig^r^p+ 

^SE«^J^TCDCM0SSI>*B i CMO S(-?^UTf5];fttc 
[0 0 8 0] H 9 It^mmm 9 CD^itefi?tJ(Z)«J5E$:lJiB^ 

[ 0 0 8 1 ] la 9 fc^v-r*^B^©^ 9 (Dmmmit. n.m 

S iatgl±{r2{lCDnM0SFET4 1 a. 4 1 b i: 
2fl®pM0SFET4 2 4 2 h tifimm^tiXl^ 

J17 bSt>-7 cOTt. l2]lCDJ»-&i:|5)figtc:p+ ifi2$^ 
m9 O'bRV'9 0 cifimif^iXT^^^^ifi^ C1©HJE1^JT- 
li, p+ 4i2i|f*e9 ObSU^-g 0 chnSS i: 
{' <t 5) p nS-&©{SMAs, p'^^juSc, 5aZfey^5b 
i:nSS iStSl i S p ng-&©{4ai;|5]^i; ^fi 
T^^?). b*^*> C©ll5S«?iJT-i±. p+*2e{*S9 0b 
SU^'g 0 cl±<^«-rp'i7ai;ui ^);i,:p^ie^^jgJgi,sj|s^^- ^ 

[0 0 8 2] Cl©p+ 4i2i<$^9 0bSt>'9 0 cOT** 

t)> *^'B^©^ 9 O^SS«?[|l±. p+ iii-2Sf$:;i9 0 bSJ>- 
9 0 c ASH^Ii£®J;a^^J?$*^?|V^liT•$)oT^>^ C©^ 
©ffita^$:p'^3i;i/<t!5 tfg<T2.Ci:*iT-^^ 1^1© 



[0 0 8 3] mm[.rz:^^BM(Dm9<D^mmiz7rs-tj^^ 

%P'i7i;i/J;!?*,^Mi^jtjgd5ig<^?As^u,p+ 
LTx inST-{::S5iBJbfe«^(Se©giiV^p+ ^afft:® 

mm^r-cDCMo srvb i cmo s©«jt(cMbTJi 
ffl-r S i: *5T- & 5 i t liu^ d * T- ^e^^. 

[0 0 8 4] sfc. pm^^»m±izmmLtzn 

[0 0 8 5] 13 1 0 ii*^B^©s 1 0 ommm^wtm-r 
^mmm-r:^^o mi oizts^^x. 9oo(ip+ 

[0 0 8 6] m 1 0 izTjkTy^^BMcDm 1 0 commm'h. 

nMS iaKl±(r2f®©nMOSFET4 1 a, 4 1 
bi:2fli©pMOSFET4 2 a. 4 2 h tifim^^ i\ 
TV^i,JST-El 1 J; »3aJiB^Ufe*%B^©^ 1 ©||S£«?iJi: 
[5l— T-feS, 

[0 0 8 7] ^ UT, *^^©m 1 0 (ommmit. 

c. 5 aStF5 b©TgCtt)p+ 4^^^j^{$:^AJ#^£b-C^5 
t)^ i-^©p+ 4^^«<*Ji9 0 o*3JiJfi)i^^^■rv^■s. c:o 
ig^t*,. p'^3l;l/^isr^^^Sffi^^;T•Si^T-^•g>i:^^■5 

[0 0 8 8] wsmLTz^^BMom 1 0 (Dmm.miz^s-r J: 

lai otc^^bfeCMos^Sj^ffjiibT. ^Lti^X'izm. 

BJbfeS•&{fi[®©ggV^p+ i|i#i*jl$:Og;?.i,||JE«?rJT-$, 
S3^^B^I|lcD^fi«|*^^,^7©3ISE«^J^T-©CMO S 
RVB i CMOS©«jgt^bTiaffl^i,ii:AiT-tS 

[0 0 8 9] ttz. miz. pm^mi^m±iz 11^70^)1,:^ 

+ 4^#f*S^ff$fi£bfe«igfcbTtiv^. 

[0 0 9 0] la 1 1 ii*^B^©^ 1 1 (Dmmm^mM-r 

[0 0 9 1] Buidi b75:*:^B^©^ 1 ~Sll 0 ©HMfi^J 
ii. 't7ai;i/©TtM^^ailaS©*#tt;St^SfettS32b 

'^:^)utm-<Dmmm(D^mi^m^'^^^'firzCMo s 

©«^!lT-$>-5<, 

[0 0 9 2] 121 1 1 l,Z7ni-^^mm 1 1 ©HJSfiRlli. p 
MSiSM2±tn+ mils AsffJjE!E^tuT^^i)^^i: 

n+ mjhm<Dtiii^mmt^m^^-^. pssists2{S!i 

t p 'i7a:.;i/5 a~5 nM0SFET41a. 41b 
^mioS.L. n+ fi|iiji3{l!Hc:n-j7Ji;i/6 a~6 c. pM 
0SFET42a. 4 2 b SJKfig bfe*©T-feSo b 
C©^SS0'!lT-(i> nMO S F E T 4 1 b hpMO S 
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n+ SjiS3linMOSFET<Dp>l7:ii;i/5bCDT*T- 

[0 0 9 3] z.<Dif.mm% 1 1 (D-mm\t.. p 

5 c. 5 aSU^S b©T*SpM»S^r:&oT^^?)©T-s 
p 'i7ai;i/ 5 a i: 5 b 1 4^$^-rSfe«)©Sffe^Jl^iiSa 
f •5>'i;'S*s:^c<^ ^^t. n'i'^;u6a. 6bSU56c© 
T*5tu3!e©^J£fiWJOJg-&lc:gEtB{iB^ LTlA S J: ^ t n+ 

[0 0 9 4] tuaiLfe^^B^cD^ 1 1 (Dmm.mcDm'^ 

lis lai 1 t^^bfcCMO SSaTpcJBi: UT, :Lf\Az% 

f!lST-OCM0SSt/^B i CMO S©;^jgtc^bTiSffl 
f ?) c: t AS X- 1 2, c i: (i v> a ^ X- ^ VI . 

[0 0 9 5] mijZliLf::*^B^©^JE{?!l(-<ti,ij£2|[ 
«:«a<£ll3i,t-i) toCD®jg^S5:iftB^-r i. , 

[0 0 9 6] 01 2li|I16tzJ;!)SiB^LfcB i CMOS 

^#83 frsijg?^?*^ s5iBS-r 

[0 0 9 7] (1) ST. /iJ^«fthbTpSSi«tfi 
2S:^^bs ^©±{c;S i^n^^b-Ti)^**!^, 
lis Sb^ffitJc^-y-Tp^S iS^SaoSStft^M!^ 
its (1 Ol9cm~%±) ©n+ SiiJl 3 $r JF^JSE b, ^ 
^t-€©±lc:3itf^^«>i';us iji2 1 ^JBfiK-rs CD 
12 (a) D , 

[0 0 9 8] (2) 3itf^:i|r->^;i/S iJ12 1© 

^^^) 2 2^?fJJ5£b. -e©±CS iafbM2 3 

^(-J:i3s #^?^^glt-i.fc<*©^2 7^, n+ Sii 
B3^::iib5&:v^gg$^CBS^ts ^^>{::s ^ 2 7 ©i*)fij{c^ 
tUbfcS i$:^<bbT«F«3KfbM2 4&ffJfiK-rs CEI 1 
2 (b) D . 

[0 0 9 9] (3) ^{c. nM0SFETF^©-i7i;u$: 

s*^-rsfcto©p^*aff*ji4jfM^sfetoc. pse 

^'^^^^tV^^i^©^^Sr^ M^i?;^ h 2 5T-v;^^ b> S 

1 $r pm^i>^i|i6iK)S;'1' 3}->n-t>3ii^?£lc ct 2»A-r 
2>» 3f:^BJ©^S£^iJT-li. :^D>'i';r> 2 6 ^fjfeji 
tfc C©S-&. 5}tD >-i':jJ->tt, h b h 2 5©^ 
V-'a5:0-{c:;j3V^T^s S imM2 3©T{Cttiig-B-r. ^ 

2 7©^gpt©o^n-*.jZ=^tv?), ^©i:g©JT*.3ia^3i 
^^u^i: K-XStli. ^2 7©j£a5*^n+ JSiAJl 3 

©±gi5^p^<b-rs.ii:©T-ts{i(cis^^ni> cmi 

2 (c) 3 o~ 

[0 10 0] (4) C©^, :t:bUi;;^ h2 5&||J|^ 

b. pMs is^s2^ca■r2>?m^^$JfJj5)obfe^^3. 



K<bi^$r3E«bTs ^^^giSgiSe? a. 7b. 7 c. 
7d. 7e. 7f. 7g. 7hStf7i. ^^^giS&jg: 
«8as 8 bJiZJ^S c^JfJfiXU ^^t. Si^<bJK2 

^^i-hZtiZj:. fj nMO S F E Ttci^ttf S P 'i7ai;u 5 
c. SaJiU^Sb. pMOSFETtJtf Sn-^ji^l/S 
a. 6hRU6c^B0S.-r^o |3]B#C. SSEM/W^K— 7 
h^>i^;^^J'S4,<t^-ri>fe«>. nb^>^g|§aib® 1 

3 a^jfjfig-rs. ^©^. ^iais^fT-pctcit). Bu 

T. pM*2§^*S9a. 9 b. 9 cSZJ^ 9 d 
C01 2 (d) 3 o 

[0 10 1] (5) ifct. MOSFETffl©y-b^{b 
M2 g^Jf^JSKbfe^. 4t<J S i 3 05Mft{tt--g>o i© 
5K';Si3 0li. MOSFET©'!?'— 

^ h-^>v';^^©^-;^§i§aibm«ic:fest,©T-fe 

5). S i 3 0©2j|imSf±. MOSFETt^JbT 
li. nMT-%pST-*j J:v^. *^B^©ll«E«?i|©y W 
^ h^>i?;:^^J'(inpnT-3&?>f::ii?>. ;J^g|§J±S b« 
bTlipM^SsR^ftS. ^:iT-:^t>J S i 3 0©^ 

SMttpMh-rs^*s®#T-$.i.o fib. s i 3 0 

©2Sl«MSrM0 S FE TT-l±n^(r-(t!3^(ti,c:i;*)Rl 
tgT-$.S CEl 1 2 (e) : o 
[0 10 2] (6) S i 3 0 i:y-b®{b]K2 9 i: 

J;?). MOSFET©^— bS@l 1 a. lib. 11 
c. 1 1 dRZJ'l 1 e t^^^:!r^—^ h^>i^y^'$'<D^— 

2 ah5:ADX-ri>. iib. c:©ttffi©^— 
11©?K^^{iS;e^:^:fe^fe)©T-(i:feVi C01 2 (f ) D . 
[0 10 3] (7) M^i^;^ h^{^^UTa»?e<Jtr^ 

*T*>atf 2 ll]©5!LS$:fTd C:i:l3if)M0SFE T© V 
— X • h-U-r >$rfljac-rs« :m(::<t!9. nMOSFE 
Tt^bTnS©V-;^ • Hbf >3 2 a. 3 2 b. 3 
2cSl>'3 2d*s. pMO S FE Tlr)[tbTlip^©V 
— X ■ >3 3 a. 3 3 b. 3 3 cSl>"3 3 d*^^^ 

fjJc^tvi. CE 1 2 (g) D . 

[0 10 4] (8) /WTtt-^ ^^>i;;p^^cDKtt^— 
>^SUf:Il = -v^J' S:?f5fiE-rSfeii!)t|iF^|gi^^3 4 ^IKft 
(tb. 1 5 SiRV'zii.S, -:^^^:^©S5$,{tinx 

IMl 2 a©?f$ttAs^|,:S$^xS cm 2 (h) : o 
[0 10 5] (9) Ktt^-;^ 1 5 ai:-<-;^g| 

^tBbmeil 2 ai:©}gSSia53 6 &:1fU S i^ffifflbX 
ffJ^b. iS. >v^miSl 7 ah©^F^i^iftJ13 

^. J^S. ly^J'Siei 1 7 a>fpf,nM©^&ei^ (fi^J^ISA 
s) $:tei!c$-a-ji^ 1 6 aSr^fiE-rSo g^t/^-;/ 
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1 2 ( i ) . ( j ) D o 
[0 10 6] Bui!eL:tSiixS(i, ^^BM(Dm6(D^m 

m^m':^T^thxmmi.rzifi. mi2 (c) cDxgt 

^9cD||Jifi?iJ. -r^t«*.> 0 9Oi»ii*<'^Sit-i. 
:iti^X'^^. ^tz. iai2 (c) coxStr^sftS-f:^ 

>n%ih^^'iyt>-r. mi2 (d) ©^^^T-^':t>n-*. 
[0 10 7] ^fe, 01 2t::j:;5^iit:^?£cDiftB^T-«^ 

^^^mmmm (7a~7i) ©jf^^^shux^ 

f^>^''(cj;^TS ^:i\zm<tmm<D 

tvTV-i-Sidfc, LOCOS (Local Oxidation of 
Silicon) ?£S:fflv>5C:i:feT-t?>, LOG 

tfJl SrBJ5£-r S C i: AST- ^ S , 
[0 10 8] 

i d ^c^S S c: i: AST- ^ S . 
[0 10 9] (H]fICD^^CDP^CD«gi^S©Tt3. 

AST-?. A^o. ■i;:^;i/Pa5S^e<3trgEiS-ri.cii:AST-^ 

';7 3i;ua{]i^^t3i{;-r^c:i:AST-?.2>. 
[0 1 10] Cicomm. Sl^cD!tftt©i5— -fbSiasClii 
T-?2>o 

[0 111] Z(Dmm^t. ^^As^&tjg^Ftv-S-i/ai;!/^^ 
<Jf^fii(;-rsc:aASpjfgT-fe^feK). 'i7:j^;i'®«;^rRicDjr£ 

[0 1 12] St. ^^P^ISdtilCDTtC. -j7:n;ui:(5)l: 



AST- 1 .So 

[0 113] ttz. 't7Ji;i/i:|5ll;5|SMT$)!3. A^o-j? 
l3aS(ti.f^A^!3T-^ <> 't7J^;i'£DTa5t-ST-?ltS«b 
[0 1 14] ^fc. I^^^F^©^g|«$:«iDXt*:^t. 

-< 2t->jj*.3i^^^^^T-F;r^o^^t;: 't^j^ji^hmmoDmm 

ClilAST-t-S. 

[0®offim^ciaB^] 

m 1 ] *^B^©S 1 ®ll5Efi^J$:sftB^r-5iaT-fe?>. 
[0 2] :*:^B^©^2©|IM«»l^i{iB^-r-5iaT-$).S. 
[0 3] *^B^©^3©SSE0!l$iiB^-rS0Ti.2>. 

[04] ^mncomA(D-m&m^mn-r^mx-$)^. 
[0 5] ^^Bj©^5©iijEfiai^ijiBj-r:s0T-*)S. 

[0 6] *^a^©m6©|liSfi«IS:iftB^-r-l.0T-afei,« 
[0 7] *^BJ©^7©||}S|«^4|5iB^-^;i,0T-$>2.o 
[08] *^fi^©^8©^5E0!l$rUiBa-ri.0T-*5,. 
[09] *^B^©^9©|lifSi?!l$:iiB^^i,0T-feSo 
[010] *^B^©^1 O©||SEfi«JS:i»BJ-ri)0T-fe 

5 a~ 5 c p ^:^)\/ 

6 a'^e c n^:ii;u 
7a-7 i ^^^SfSe^jf, 

Sa'-gd. SOa—SOd. 9 0 0 p+g. 
4 1a. 4 1b nMOSFET 
4 2 a. 4 2b pMO S F E T 
4 5a — 
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[01] 

d 1 (a) 



43 41a 41b 42a 42) 44 




[122] 

1112 (a) 



43 41a 41b 
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[mi] 

m] (b) 




[133] 



113 (a) 



43 41a 
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[01] 

1 (c) 



vcc- 

44 



42b 



42a 



f- 



41a 



GND- 
43 



41b 



1 (d) 



















f^yyr (TLB) 





is: 




:7 7--i'-'U 
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[02] 

112 (b) 
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[132] 

(c) 



vcc- 

44 

GND- 
43 



f ^ 



42b 



41c 



42a 



45a 



41a 



4ld 



K 



41b 



L 



^ * 



[124] 

^4 (a) 



43 41a 41b 42a 42b 45a 
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[03] 

1113 (b) 




[05] 

^5 (a) 
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lm4] 



mA (b) 




[^12] 

m \ 2 (j) 
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1115 (b) 
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[07] 

mi 
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[08] 

m B 
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mi 1 



43 41a 41b 42a 42b 44 
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[^12] 




2 (a) 




xt:^7:f!>^r;U Si 




n+ 


P 




m^ 2 (b) 



-21 

3 
2 



SiO^ 22 



Si3N^ 23 
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[012] 



m 1 2 (d) 




HI 2 (e) 

29 Tf.t) Si 30 
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[gll 2] 



U 1 2 (g) 




[JidiB] ¥fiE4^1 2^210 

[^mmiE 1 ] 

[0 0 0 1] 



[0 0 0 2] 

a©ti*Q> ^S-i^- hiScDtiiD. 5^■;/rcD/J^S^b^^-^ 
[0 0 0 3] -fiSlc. SSiSt-y- h h V >e^;^<5' (ii^. 
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[0 0 0 4] ^fe, tBMMMOSFET CMO 
SFETi:!)?^) ^tfLSIIi. ^^X^.©^^?AS.?-tl. 

[0 0 0 5] r>:ii;i'©ifi:?^(q]^©ie*s !? ^nxTmm(D 

^TP^©^gl*i^^< ■r-2)fe«)©t«e*affii: UT. ^Jx. 
ISv #ia¥3 - 1 4 5 7 5 9-^^^^CI3«^txfcait 

[0 0 0 6] ci(D'^f^m^ts pnt^-^irz^^-^m^m 

f^^. c:©^iSi^(ci ■i73i;i/$;jfjjE£-rs^i^^©«?^ 
lRl'\©ffit5:S:l?5±LJ;^i:^i>,fo©T-ag)?>, bT^ d 

m. BiCMOSi;D?^) $-&trL S I tj^Vi 

[0 0 0 7] 

[^a^*s^^L<fc^fct-S»M] LS I©|*ia5tffjfi£^ 
ixS^^F^©^g|iH$:S<-ri)Ci:ttv tuiELfeiifgtc: 

[0 0 0 8] b*^L. LS I^;rjb•v^T(i^ fc;£^^©F^ 

<l©^^s «^Jx.«v nMO S FE TT-afemS|5|l:'i;ai;i/ 
©*^;rffi^S©^^S:-^t!3 3i^^^. S-nM0SFET©'j73i 

[0 0 0 9] :i©il^. miiBi5:$gfciE«^tufc!i£*ftJt 
l±> lH)fi©*?*BSF^c. 'i'J:.;^©Tgi5tJfJ^!g^^^T^^ 
S C © -^7 i: S /j; i> z»SM©^a»f*jl t S T- -r S *g 

't'ai;i/©m©$:Jtji{c-ri>.ri:A3x-t)tc <5feS 

[0 0 10] ^C:t-. M«©M0SFET©*a5F^{::li 
Ii]?i©M0SFET©1:iSF^ 

^c:?5i^,^ >j7ai;u^ffj^iicf feiti©i^W:MB#F^ffl^S!ia^fT 

[0 0 11] ifc. fi^^©Lsi«. [*ia5^?©«{b 



^s<tiiR]ni$,2,, ^fe, Lsi©i£«gfni± (mm<t) $r 

#ffi-r?>i:. iB^i:4iai{*Jlh©F^©gafg?^®feto 

[0 0 12] .:m^©2-30^f4:4?i5|fe-rLS 
Hi, 7 H^fblK©Ta5T-';7Ji;u5:S^B1]frgE;^ 

■r2)^©ffitn;#^<:&!3, C©fc4t), #MOSFET© 
>j7ai;L'^BSF^tm(SII*i^b. M 0 S F E TC^^ISAsis 

[0 0 1 3] *^B^©g6<j(i, MO S FET^-&$fi}£!|[ 

bT««ini£§se©iS*«{b$riat). ®mm(Dm 

[0 0 14] 

S:«<bT. ■j7Ji;u©1||;5(Rl©l£*s!3^fP^.5)C:i:{cJ; 

[0 0 15] ^t, BulBiet)©<2)li> |H]«^?F^©ij7 3^ 
;i'©S»et)^i:S^$:«Tfc.. A^o, '>3i;i/®gj)^$:igs;):fe 

i; M 2.a|tS^©*j»i*M i T- liiOig b V^SS© 
^^P^Se^S^iSttv ^^tc. ^©i^i^HCTt-j^ji^v 
i:|5]b«!imM©*z!|{*S$:, ';7ai;i/i:Kr>ji;K:oTg|5t 

(±M ^d: S {4g ^ T- ISf:)- S C 1 1 i t) ^ n f, . 
[0 0 16] Sfe, Bui3ge<3©®(i, ^:^)\^TmzW^^ 

^^F^sfe^p^isttv ^^t, ^(DfummoTizf^jv 
v\ t-^cfct.. m.tfim(D'i^^^^i^mii.m^mf ^ z tiz 

[0 0 1 7] B5iBg9f]©®(i, 'i7ai;i/Ta5lCff^ 

fiic^ n * S aJ»«S©4^a»{*« ^ T- fiiiM b * USiS 
©^^F^Sfi^Ji^lStt, 'i7a:.;i/j5t>'^^r^i^«aS©T;? 

^ V > #^a»f*Ji $ iftft 2. C i: t J: >3 jgfiK ^ n i) o 

[0 0 18] ^fe, miie©Mitii> m^mcD^mrn^m 

mvtzm. JfeSVMi. ^?F^©«gi^MS:ff^fiEbfc»l::, 

^^^^mm^mxt^ztiz^t:)mmr-^^, 

[0 0 19] 

2> -^7 1 S'k i) z|!mSi©iji^f*)l S T- liiiJJt b I. ^ 
SS©^TF^$gfSS&l5(t-g>i;> ^^F^iiei^Si: 'i7^;u 
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[0 0 2 0] *^0^li. SuiiliUfectotc, ^cD^TF^i^ 

[0 0 2 1] sfe, m^rsmmm(DTizo::^)i^tm\:^m' 

t&tfim(D^hi^\.^^mitm^mif^z^{zj:y). z-o^m 
i*mizx^mm^ti^^:^ji^^{&i&ifixmm'r^:zhi^ 

m(D^mi^mt{zxy)mttitzmtim'i'mmmm<DTiz 

xb^m<x^. mtm^rsmmm<DTizmif')-tz^mit 

'r^:zhi^x§^o 
[0 0 2 2] Sfe. ^::^JVtm\:^mmmX\ Tj7ai 

[0 0 2 3] tfz. m%m^mmmm^Mm.-r^mi^rs 

<D^MM^M1)U2L\^tzmiz^ ^ :t>tJ^j2^^m^XpJf:^ 

(Dmmzr:7aLj\,tmm(Dmmm^-^K.^4^>^. ^cd 
mx-r^zitizxy), mmm(DTiz^:iLj\,tm\:^mmm 

[0 0 2 4] 

mm^mmizj:y)mmizmm-r^o 
[0 0 2 5] mi'^-m^it^mMcomicD^mm^mBM 

X. lltnmi^VziymiK. 5 a- 5 clip 'j?^!;^ 6 
a-e clin^3:;K Ta-Tf. 7 i li^^^gi^gj^ 
m. 9 a-9 dlip+ 1 1 a-- 1 1 dli>y- 

bSIS^ 3 9^±^^;^SM^ 4 l a. 4 1blinM0S 
FET. 42a. 4 2 b (ip M O S F E T. 43, 44 

[ 0 0 2 6 ] 1 -El 4 tc^xt-^^B^cD^ 1 (Dmm^i 

(is HI tr^>J:^tc, nS>'ijr3> {i:XT. S i 

•t) mKi±izm^m mxit2m) cdrmosfet 

4 1a. 4 1 bS^>'^^f@ (imxit2m) (DpUOSF 
ET42a. 4 2h^Bf7S.\^rciij(DX^^o ^LT. n 



M0SFET4 1a. 4 1 hmm^ti^p ^:^Mzn 
-r^»>^;i/mffiO$&SgI5 4 3SU^pMOSFET4 2 
a. 4 2h'^M^^iV^n^::^MzM^^^:^Jl^miiL(D 

i^ms^4 4i3^m^f^tix\^^^o 

[0 0 2 7] ^MOSFETtt, p^3i;u^nSSia 

^Ktom-^iiLmiizitmi.tiii.^^^cDmmzm^m.^tifzm 

^^8fS6^g7a~7 f . 7 i ^ ?)^gi^nT*> 
§nM0SFET4 1 a. 4 1 b tt. h SfiS 1 1 
a. 11 b5:il^^ &pMOSFET42a. 42b 

(i^ ^^--h^fiii ic. 1 id^mxxmm^tix\.^ 
[0 0 2 8 ] n^s imKi tm^ji^mmm<Dry^;ux 

$)5p 'j7ai;L/5 c. 5 a:SU^5 bCD^n-eticz:)P^. T^fe 
fct>^ ^?:S^gf^)^jl7 b^fct;^? cCDT^;r"(ip+ (pS 

t). .m^p+ **f*jl9 bJRr/^g c ^nSS iStg 1 
t\Zji^pnm^<D{tLm:lt. pOai;u5c. 5aSl>*5 
bhnMS iS^Sl i:t::J:^pn^'&CD{4S<i: t)tjgg< 
^oTt^^o ^bT. C1CDP+ *2|t<^a9 bSU^9 etc 
t>^P^^;i/5 c. 5 aST;^5 btt, 

[0 0 2 9] CICTn p+ 4^«<$S9bSr;^9ci:nS 
S i»fil ^tc^^pn}g'&(Z){4m;b^. P'^ai;i/5c. 
5 aSl>"5 bhnSS i SIM 1 ^ J: ^ p ng^^CDffiM 
<i:!9^)gg<:^oTV^:g,c^)^i. p+ 9 bSr>' 9 c 

cD^OiP^ ^ii-r C t:: J: t) -^coS^ffiMSrigJffi^-^S 
tzisbX^^. <r(^p+ ii£#f$ji9 bSt;^9 c^DS 

^}£ini:^(fttttili. P'^:3i;i/a(4®;^aa5 4 3;tp^fe^ 

m{iLi)^-^^ibtirzm^iz^ p+ *2f«^S9bSfcii9c 

^DJEtrCt-jgHt-^mff^TtcJ:!?. p »j7 3i;L/5 c p ^ 
^;^5 aLRV^dhcDmiA-^m^Ji^XK^o 
[0 0 3 0] *^0JCDm 1 CD^5E«?!|ii, BuaiCDct^ tc. 
p+ ^mi^m9hRXf9c(D^tn^{&m'r^:iti^X^ 
^(DXs P 'i7^;i/5 c hp '>ai;i/5 aSt>'5 bCDSffiS: 
mi.<-r^Z.ti^X^^o ttz. p+ ^#i*li9aSl>' 
9dli, p'^Ji^l/Sc. 5 aSl>'5 b©g^cD®(zl±j5: 
??>t-P^^dp^:i^;L/;!)^#ffit- 'S^'&CDS^ 
©fe&^)^Cie:^gT-fe§o t^foT. ^^l^n^p'^oi^KDMI 

[0 0 3 1 ] mji£libfe:$:^0JcDmi^Dll5£l^Jli. 
p tj7:ii;i.5 a-5 c J; *:) *j ^*4i^igjg:^iSv> p + if^^lgft; 
S9 a-9 dSi^ffl-r^i: dOp+^zSf*;! 9 . 

a.--9 dcD^m^miKl^s ^(Dm^iZ^^Xit^^^-TLi) 

oT^J<:J:V^o Sfe. pMOSFET42a. 42h'^M 

|g 1 T-n'i7J^;i.®ffiCDSi&Sa5 4 4CDn'i7 3i;i/6 c hjg^ 

^nr^ot). mzizmm(Dtzisb(D^^mitm^mi^fhsm 
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[oo3 2]-fls(c, cMos\t. mm(Dm&<DMos 

JSta SrfS < ^ % ^ ^ T r ^ I535it-r ^ fe ggu ^ ^i? 

;i-$r<^ffl-r§:^. micomm 

[0 0 3 3] El 2 li. mi (DmmmmiznjJB'T^W'mm 
>^mti.tzi)<Dx^^<. ^Lx. m2iz7r^-rA~- 

A' . B-B' . C-C . D-D' . E-E' ©gP^ 

[0 0 3 4] m2izii\.^x. xurnub ixm^tit^m 
mit. MosFET. ^m^mi^r^^^titzT^^^ y 
mmx^^. '^ixi:i^(Dmmi^. mi'^mf^%mmxmt> 
titzmmx^^o 

[0 0 3 5] ^LX. A- A* (D^^its El 

a54 4^pMosFET4 2btz)v-:;^^ii. mmmz 
T^tzisbiz, imscD^^jum^ms dizx^xm^^^ 

nrv^^o B-B' ©gp^li, 2fiCDpM0SFET^& 
«^oT*D,!5. ^ 1 tC^x^pMO S FE T 4 2 b. 4 2 
enlzMuBirho 

[0 0 3 6] \^m\Z^ D-D* CDgP^3^(±, 2f|g(Z)nM0 
S FET$:1«^U-oTi5??^ HI 1 Cl^l-nM O S F E T 4 
lb. 4 1 a(^«-iSUTV^^o E-E' CDg|5^ 

It. P'^:i^;uS:{SCD$&SgP4 3Tag> eiCDgP^iinM 
0SFET4 1 a©V-y^(rS^^nTl>^o m^tti: 
oTV^^C-C' ©gp^ti, laitCiJtt^pMOSFE 
T4 2ai:nM0SFET4 1 h tomcD^^lZ^m-r 

[0037] PMOSFET42 aCO'T— 1 1 c 
^nM0SFET4 1 bO>!7'-bS111 1 bh(±. ^ti 

'^tim&^tixmi^^mmms±x-ittti:^x iocd 

^&m5 2{Z^ fulS^^pMO S F E T 4 2 bSU^*nMO S 
FET4 1 ai(DYU4 >tf>ib(Dltit}i^imS<D^^JUW. 

m^m^ sizx^xmm^ixxi^^o ^tz. n^:j^jvmiiL 

iajSiiS 3T-g|§i±l^nfe±T% 2jlgCD;^^;i/iHif^^ 
5 4('g!^^ttT*&S$nTV^:i>o 
[0 0 3 8] ^tz. mzmmLtz^viz^ iiMOSFE 
T4 1 ahnM0SFET4 1 biicor^. nMOSFE 

^(Dmi^^B^t^p ^:^)umi^mi'^mmmm<DTiz 
is(t^nfep+ ^mitmizji^xmm^tix\^^^. 

[0 0 3 9] ^^D, rnxS^Ltz^^MOm 1 (Dnmmiz^^ 
l^T^ PM0SFET4 2 ahpM0SFET4 2 bh 
i^P^v ^^iZlt. Cltl^^7:)pM0SFET^n^:n;n| 



ffi®|&ma5 4 4i:0Dr^i^i1.CD^^^glSSj^BcDTtr. p 

+ ^mitmmm^tix^^xi)^u. 
[0 0 4 0] iii4ii. mjSiLtz:$i^BM(Dm 1 ommm^z 

[0 0 4 1 ] v^<^DrD-tr^v1t$:«0ot-i>#^-^;/ h 
Its ^ti^ti^^(D\Bi^mm^n^tl.Xi). CMOS 

mmizx^mm^i^mLxmmir:bztt^x§^o ^ 
tzs zommmit. ;<'evmzni.xi)mm'r^z.^i^ 

^vrv^yv. ^^ev^^mmi-htzisbizi^m^^ 

^iti^xn^o 

[0042] 135 -El 7 \t^mM(Dm 2 (Dmmm^m.m 
-t^mx^^, m5\t^(Dmmm. m6it^(DW'mm. 
mi it^(D\B\^m^7rs-tmx$>^. ms^mi izi^^.^ 

X. 2ttp^Si»fi. 3fin+SiA^. 7 s. 7 hii 
m?^>SfS6^a. 1 2 aii-<-;:^?iaiLmilx l 3 ali 
:=(U^^?|±(fji, 14ali:3i^^^, 1 5 aliKtt-< 
"X, 1 6 att:ii^ 17att^^-;^Sffi, 4 5 

[0043] ms-^mi iz^.'r:$i^BM(Dm 2 ©^fis^j 

(i:. *^0J*B i CMOSl::iSfflLfc«^JT^?). p^S 
iS^^2a)^®t3n+ fi3i;i3Sfl$^bfcS*S&fflV^ 
CicD±tcCMOSi:npn/NV ^— ^ b^>f/;:^^ 

n+ mi2<m/pms im^Rtt^^xu^^xmtji^hifi, 
-^(Dmitmi^cDmmmtm—x^^). p^:^)i^m(Dmm 

ji^miiL(D^m^4 4\t. Wii^-r^m7 {ZTjk-rm^mcDx 

'^^f^y^^' 4 5 eL(DZ2\y^^miiL^\±ifm 1 3 a^tt® 
<b T § ^ fc ^ V ^ ^ o 
[0 0 4 4] lasCi^oV^T. npny\M;}f-^ h^>v? 
;^^4 5a(±. *SfM>'W:^-^ h-^>i;^;K<$^Tfe»?. ^ 
^ y^mm 1 7 acDTl;:^^ ^^-^^ l 6 a. Rft-c-;;^ i 
5 a. =il./7>^ 1 4 a7{)5{4gLT«^^nTi5b. 
i^^lt. n+ mihm3t:=i\yp^^\±{'fmi3aitizji 

-^x^mmmizmm^tixm^^tix^^^o 

[0 0 4 5] m 5 --El 7 t;r^-r*^0^coSI 2 
Mfi^'JIi. -<-;^giaiUmfiil 2 aSrffifflUfc. sbs-^ 

m^uyn-"^ h^>i^:^^^mt.{.xi^^i^. ^^nai^ 
mm^ti^Bi CMO stc^ffl^n^ h^>i/;^^ii, 

mzZ.tllZZ.rdt>^:it\ttj:< h^COXot^m^(DJ^^ 7^ 
[0 0 4 6] El 5 iZvr^t^^BMCDm 2 t:Dllffifi?ij£DSff®;^ 

^iztifit^i-^w-mmi^mei^z^^^^tixi^^. zcDmit. 

E]7©[lIg&Ell'^-rB iNMOS-r > /^-^ 9- j^-^^ 
mtLtzi^OX^^o -^LT. m6^CDA-A' , B- 
B' . C-C . D-D' . E-E* (D^^^^tji^frz 
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[0 0 4 7] laetCl^JV^T. A- A' CDgP^li, m5{Z 
istt^np n>'N*^:?t^— ^ h >i/;^^^ 4 5 aCDSS^TS) 
i>o B-B' i:XTE-E' STCoas^B^li. mjiHUfe*^ 

EI5^DKff®l2l^-i5V^T^i. 121 7 CD[llK[2|^::*$(t^ n 
M0SFET4 1c^ 4 1 dCDII|^^;^)S^BS$:^^TV^>i)o 

[0 0 4 8] :i(D:^^m<Dm 2 cD^sE^j;!)^^ 1 ommm 

5 Strict ^}gSc>^>sft^D^^^fc;ST'$)-g)o s 

[0 0 4 9] ^cCiJ. SuaiO^SE^Jti. CMOS^npn 
j^^yf.-^ h'^>iy7.^ tom^^t^'^X^^Tzi^, [g] 
£&^jSt3j:oTI±s ^J^l^s CMOS^npnyW;t?- 

tC. ^M1-^B i CMO ScD^TCDHSS^JIi, 1|1©M 
0 S FET t^'i^'^^ — ^hCDm^'^iDitiZ^hB iMO 

[0050] 09 i±*^B^(Z)^ 3 (Dmrnm^mn 

[0 0 5 1 ] 3CD:$:%0^©S3©^JEfi?!lli. :2^^0J$:C 

^^^mom 1 (Dmmmt^. Eitc^-r.ctatc. nMos 

FET41a. 4 1 bhpM0SFET4 1 a. 41b 

t(D?S(Dmi^^m<Drzisb\zm^m^^mm.mm7 d(Dc^ 

a. 8 b$:#tfflbT«j5EUfe*>CDTfei)o 
[0 0 5 2] -fiSi::, CMOS^^i^li. nMOSFET 

tpuosFETt^m^i:>'^iz{.i:mm~t^t. pm 

O S FE ;^y!p^nMO S FETCDV— ;^tc>6>(t 

c:©;^^^..^CMO s^jgii. ^^^^ ^y^r^y 

[0 0 5 3] *^0^o^ 3 (Dmmm\±. mmm^mcD^^ 

Zhlz^y), nMOSFETi:pMOSFET^CD^T 

[0054] i2i9tt. ms (ommmmiztiut^-r^^mm 

T-^t). iuaiUfe*^0^cDmic[)|ISSfi?y^[W]b<l213cD 
[elSSEltc^s-rCMO >/'i—^^3L-y:^mt Lfc* 

8a. Shi)^m^^mmmm5 5tl.X7r^^tiX\^^^o 
[a9(::i5tti>A-A' . B-B' . C-C . D- 

D* . E-E' (D&^^'r:>mftz^(Di^ms(Dmmm^z 



[0 0 5 5] Z(D:^mM(Dm 3 <D*M«^J:5s^ 1 CD^JEfil^J 

t>^rz:ztx$>^. mi^'f^mm.mMb 5i^mu^titzz: 

tlZX^. :^^BM(Dm3CDmmmit. nMOSFETi:: 

pMo sFETt(Dmm^m2{z^.i-m^ji^fh^<'r 

hi^X^^. 

[0 0 5 6] ^?^giM^«5 5li. I2l9t^^x-rj:a 

^A.rzW.WLm<DpMosFET±it^m^mtsi)(D 

TfeoTtjctVM.. m^CDpMOSFET^^tl^tim. 
EI8t::i>(j-i)»^:a^g|J^;^^8 a. 8bfi. -ftit^^M 

[oo57]iiio. 1211 \±^^Bmm4(DmMm^ 
mM^r^mx^^. mi oi^^ommm. mi i\t^(D 
^mmx^^omio. miiiz^^^^^x. scum^^ 
mmmmx^^. i^<Dn^\tms. m9<Dm^tm—x 

[0 0 5 8] Z,<D:^^BM(Dm4(D^mm\t. :^mM^B 
iCMOSiZfJt^mi.tzmx^^. mjiEbfc*^0^CD^2 

(Dmmmtmmizi^ms imiK2(DmMizn^ sii«3 

^mmLtzmm^m^^^X. Z,(D±lzCMOShnpnJ^ 

[0 0 5 9] c©*^0^cD^ 4 (D^mmi^m 2 (Dmmm 

tm^ir^j^lt. nM0SFET4 1a. 4 1bhpM 
OSFET42a. 4 2 h t<DrS(Dm'?-^m(DrzisblZ^ 
nSii^3 $rM3iLTp^S ±m^R2\z^xm'r^ 

izm<B^^ixtzmi^^mmmms ei. sc^mmLx 

:itiz^y), :^^BM<Dm4(Dmmm\t. hMOSFET 
4 1a. 4 1 b^pM0SFET4 2 a. 42bi:CDr^ 

omi^^mrsm^^h^ <irh:zti^x^^o mi 
iizT^Ltzvmmiy'^^m^^oiz, :zo:>m4<DmMm 
f^BiNuosi^mzmm'r^i)<Dx&^tzisb. pmo 

SFET42a. 4 2 b :6s?fJJ5£^tii> n 6 a. 6 

b hnp nyN"-f b^>S^;^<$7 4 5 aCDi^il/^^^' 1 

4 ah^(5im{fiT-^oT<^ <. ^(Dtz^. pMOSFE 

[ 0 0 6 0 ] 1 1 tt. [21 1 0 

^¥®EiT-^?). m7^^\^tz^%m(Dm2(DmMm}:.w\m 

\zmicom^m\Z7rs'tB i NMO >y\--<5^5^ai-> 

^rnhLtz^ox-^^, z.o:>m\z\t^ mi o\zij<\^fzm 

T^^^^^TV^^o -^UT. lai U^i^ft-SA-A* . B 
-B'.C-C'.D-D'.E-E' (D^^-k-Ota^ 

fz^cDt^m 1 QizTTs-rmmmizuh. 

[0 0 6 1 ]-^UT. :Z(D:^%m(0m4(DmMm(DW'M 
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fi. nM0SFET41a. 41bhpM0SFET4 

[0 0 6 2] mmLtz:$immm4(Dmmm\±. 

4 2 bhnpnyW^^— ^ h v>S^:^<$7 4 5 a±f*^St 
F E T h n p nJ-^-f ^ b ^ > i^::^^ hiO^tl^tl^ 

[0063] iai2, [2113 (i:*:^0^tDS 5 (Dmmm^ 
¥S(aT-$>i>o mcDn^itms. las. sii o. lai i 

[0 0 6 4] :i(D:^mM(Dm5<Dmmmit. *^0^$B 
(DX$>^o 

[0 0 6 5] :Lo\^tz^h\Zj::hmM\t. npn^W:^ 

mmmxmmLtztmmz, iit^npnyw^-^ h-^ 

J: 5i{£SS=i U^^^ 1 4 aOTCDn+ SiiS 3 hp^ 

[00661013 li. I2I12 izTT^i-mmmi^izMfit^'r 
^W'mmx$>y). m2<Dmmm(Dm^tmmiz. mio 

M^miZTT^tB iNMO S>r >J^—^9'J^—>^mhi b 
tzijCDX^^c -^LT. HI 3tCi5tt^A-A' . B- 
B' , C-C . D-D' . E-E' CDgP^^o^&Cf fc 

i)(Di^mi 2{Z7r--rm'^mizt^^. 
[ 0 0 6 7] mi iZ7jk'rMm^:^mM(Dm 5 (ommmiz 
ji^m&Ltzm^. ::i)y^^mR^m^i&^i.tzmm± 
Ilg&tttg±tc^i^^^^:^v^o Lipi.. m^i^. ecl- 

CM 0 S ^ ><^-:7 r±(C<t^ UT. 

ECL (Emitter Coupled Logic) CDXli^t}\y^)\yCD 

m^^m^WLom-^izii, m^^mm^m^^tzm^^cDn 

[0 0 6 8] mi A\iif.%m(Dm^(Dmmm^Wim-r^ 
mmmx-^^. :^%m'^Bxcuos\zmm\.tzmx-^ 

[0 0 6 9] :z(Di!^%m(Dms(Dmmm\±. tuaiufe* 
mmm^cDmMmizmmv.tznv '^^•—'p h-^v 



FET4 2a. 4 2 b 8 a ^ 

[0 0 7 0] ^^Z)J;^:^^*^0^CD^6CD||JE^?iJtCiti 
gM©<£JgJt:r*D^T. nMOSFET^pMOFETi: 

[0 0 7 1 ] lai ^\±:^mmmi(omMm^m^-r^ 
mmmx^^. if^%m^Bicuos\zm^m\.fzmx^ 

[0 0 7 2] z.(D:^^Bmm7(Dmmm{t. mjiEufe* 
mmm 6 tDiiifE«^j:65 p ^ s±mm2 lx\.^^<d 

^zMLX. SOI (Silicon on Insulator) WS^ffl 

+ iiiiJi3iDTa5:6s±TS i^fbii 1 8^^^^TV^^» 
IS$:^fflbfe*>CDT-fe t). *?^M)^:9^KI^8 a-S c:5s 
Si^fbUl 8tcfiJ^-r^<td^::iS^t^nT«^!£^nT 

[0 0 7 3] ^(D*^B^©^7CD^S£fi?»Jtt^ Hui£©«fiK 
nM0SFET41a. 4 1b. pMOSFE 
T4 2a. 4 2 bJ5i;^/W:^-^ h^>y;:^<$? 4 5 a 

SO IS*fi^<^ffl-r^<rtiCcfc t)^ CMOS 

izisif^amzx^vy h:^'^—cDmM^^mz\^±^ 

-^^Z-^i^X^^. 

[0 0 7 4] ZiCO^^BMcomi CD^mmiZi^l^ 

X. pMOSFET4 2a. 4 2 hi^zn'thm'^^Um 

mms Bi^mi^fTiz^ mi^i.tzm5CDmmm(Dm^(Dji 

-pt-npnyW^tf— hy>i^7.^ 4 5 aCD^^^B^gi© 
fc*t)tccZ)^^^?^eSSgj^^8b. 8 cSrISttixtat' L 
TtJJ:V^o Z^om-^. nM0SFET41a. 41bt 
pMOSFET42a. 4 2 b s ©r^PSIi. ^^^fii*6 

mms ei^m^^rzm-^x^i^rL^Ktji^i^, amznr^ 
[0 0 7 5] mi^i.rz^mmmi'^micD^mmit. 

nMO S FET:65ff^J5£^n^p'^7 3i;i/CDTa5{3nS©^ 

i-f^hx\^^^tLxmmLtzi^^ miz. *^0^fi. pm 

O S F E T i^mm^ti^ n 'j7a:.;i/CDTa5t- p ^(^^t^^ift: 

mi^$>^m^izt)mmir^zhi^x§^o zom^. m 

[0 0 7 6] mi 6liC:o[)%x.t3S-:3v>fe*:^0^CQ^8 
<^IISE«?!l$:ift0^-r^SffDi[2lT-fe'&<> [21 1 6 t::i5V^T. 1 
0 a- 1 0 di±n+ it^3gf$jiTfe 0> 'ffe(Z)?g^^(i|21 1 

[0 0 7 7 ] z.<D:^^BM(D^mmms (Dammit. * 
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[0 0 7 8] tt^:t)i=>. :i(D:^^BM<DmScDmmm\is 
pSS iS?S2±t::pM0SFET4 2 a. 42h^m 

n+^#ff)i 1 0 hRui 0 cizx-ori^mLxmm^ 

[0 0 7 9] CCD<td^^n^Ji;i/$:^gStC}gi^f + 
*^f*Jl$:l§tt^«igi±. Ell 6(Z)CM0S5S*ffja: 

0:>mMm^X(DCM0S:^TfB l CMO S^C?^LT[H]^t 

[0 0 8 0] mil tt^^B^oD^ 9 (Dmmmom^^m 

-X$>^o 

[ 0 0 8 1 ] m 1 7 iz^^'r:^^BM(Dm 9 omrnmit. n 

i»Sl±t3 2f@cr)nM0SFET4 1 a. 4 1b 
^2flS®pM0SFET4 2a. 4 2htt^m^^riX 
V^ i>;?^T-Ill 1 -la 4 J: »5 mm Vfa^mMOm 1 c^>^JE 

^giSfi^il 7 bSt>* 7 cCDTt-s 1 '-'ia4cr)it'&i:(5] 

4£a|[f$jf 9 0 b:57>'9 0 cti^mif^tlX^^^ 
t^. ^i(Dmmmxlt. P+ 4^aS<*li9 O bSl>'9 0 c i: 
n^S iS^Sl ^t::J:^png'&c75{4Mts. p»j7ai;u5 
c. 5 aSl>'5 b^nMS iSlgl i:t3j:i)pnS^CD 

+ ^mi^m9 0 hRv^9 0 ctti^^-rp^^;^ct i^^j^m 

[0 0 8 2] c:CDp+ 4^#{*;i9 O b:RU^9 0 c(D^m 

^\ ^^^BMomdommmt. p+ ^mi^m9 ohRv^ 
9 0 ci^mm<DXoizm^i^m^^mx$>^xi). :i(Dm 

OtStrb^$:p^a^;i/J: t)*)i£<-r^Clht5Tt. El 1 — 

m 4 cornet \simo:>^^^^i^^z.ti^x§^o 
[0 0 8 3 ] mmLrz:^%BB(Dm9(DmmmiZ7jk'rj:.^ 

itm^Mm-r^m^^it. eii 7ic^i-cMos^a*:jF^ 

s^mz.^^mmx^^:^^BMm i (Dmmmt'^m7(D 
mmm^xocMosRUB i cuosom^^izMi^x 

[0 0 8 4] ttzs miz^ pm^mitm±izmmi.rzn 

gcoj^vMi+ ^mitm^mifxn^3^ju(Dt^m^ziim\^ 

[ 0 0 8 5 ] n 1 8 {t^mMom 1 0 (Dmmm^m.B^-r 

i)K®ElT-fei>o El 1 8 tC:feV^T. 9 0 0 p + if^^Sft 

sx$>^. i^(D^mtmi--m4(Dm'^tm-x^^o 

[0 0 8 6 ] Ell 8lZ7fst:^mM(Dmi O(DmM0^1t. 



nSSiS^fil±^'2^@CDnMOSFET4 1 a. 41 
bi:2fl|(Z)pMOSFET4 2 a. 4 2hti^mm^ti 
T V> ^;^TE1 1 -El 4 J: 5 mMLTz^^^BMCDm 1 (D^ 

mmtm-x^:ho 

[0 0 8 7] ^ Lx. :^mE(Dm 1 0 (ommmii. 

c. 5ei&Xf5h(DTmzi)p^^L^i;^^ifi:^:^i^x:io 

y). i'^(Dp^ ^mitm9 0 omm^tix\.^^o z.(d 
m-^iz^^ pt^:^)mm^^^^ijix^mx%^}i\.^r> 

El 1 - El 4 ^ |H)«^d;«J^ ^ f# ^ C h :t)ST- ^ ^ o 

[0 0 8 8] iui£tiUfc*^0^CD^ 1 0©^M«^JtC^t-ct 

HI 8tc:^bfcCM0S<&S;$:?f^i:bT. 

ltZ)^SE^!l:;ep^^7©^JS«^JSTCDCM0 S 

:5i;^B i cuos<Dmm\zn\.x^m~t^:z}zi:^x^^ 

[0 0 8 9] ^fe. mz^ pm^mW^m±\Zn^::^)\,^ 

[0 0 9 0] El 1 9 fi^^Bjoi)^ 1 1 (ontf^m^m^-t 
^mmmx^^. m<on^\±mi^m4(Dm^}im-x 

[0 0 9 1] i5Mbfc*:^BJ©^l'-^l 0©|gifE«^J 

^:^)V(Dy\zmt^^mmm<D^mv^mRt,fz\^m^L 
m±^^^~t^mit(D^mi^mm,x^^tzi:^. :^mn<Dm 

^7ai;i/^ (sj-Oaili^i^i^^f^^ $:#:S^ii-fc CMOS 

[0 0 9 2] la 1 9 \z7j<ir:^%Bn^ 1 1 a:>mmm\±. p 

MThMOt^iU^mii^m^'^'^. pSSiS^^2{|iJ 
tdp '>ai;i/5 a-'S nM0SFET41a. 41b 
^ffJJSEb. n+ SiiS3{l!)t-n'j7Ji;i/6 a'-'S pM 
OSFET42a. 4 2 b ^ffJJ5£ Lfe t)CDT-^ ^ L 
X. Z.(DmMmx\:^. I1M0SFET4 1 b^pMOS 
F-ET 4 2 a.k.(Dm(Dmi-^mmMm7 di^m^^tzisb. 
n+ Siiil3linMOSFETCDp»>iii;i/5 bi^T^T- 

[0 0 9 3] :iiD:^^0^CD^ 1 1 COmmmit. P 
5 c. 5 aiRV^ShCDTffipmmmzrji^x^^^OX. 
p -i^^i^i/S a ^ 5 b t $:ig^-r^fc&^)©Sffc:^d;Ji$:i^iD 
"r^d2^^^:^<. n^Ji;^6a. 6bSl>'6c© 

T^mj£liCD^JSfi^JCDll'&trgEt::gaB^ L/TV^ J; -5 n + 

[0 0 9 4] miaiLJt^^a^©^ 1 1 CDHSE^snjcD^^ig 
it. Ell 9(C:^LfeCM0S^S*ffJ^LT. ^ftC:^ 

X. Cti^ T-^z|5i0^byc^g'&ffig^Z)^^l^p+ 
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m^r-cDCMosRv'B i CMO sommizni^xmm 

1" S C: h *s T- § 2) C h li V ^ ^ t T- 1) V ^ . 

[0 0 9 5] dll^. mi^Ltz:$:^m(Dmmmi^^^^m 

[0 0 9 6] HI 2liS 1 4tc J; fjSiB^UJtB i CMO 

[0 0 9 7] (1) ^r. mmuntLrpmsimR 

its (1 0l9cm"%±) ©n+ SjiS 3 $:?fjfi£ $ 
2 OD . 

[0 0 9 8] (2) ifcC. 3itf^j7:;|ri,^;i,S iS2 1© 

U-i^) 2 2^JKJ5EU^ ^^iz. ^©±t: S i S<bM 2 3 

i^lZ^t)^ #^^$r^iSt-r-2>fc»©^2 7 Sr. n+ Sji 
)13 t;iSb*cv>gg^(c|&{t. ^t>t:, ^2 7(D\^mizm 

[0 0 9 9] (3) ^fcH, nMOSFETF^CDr>ai;u$: 

*f^^>^ViM:®Oj^jiS;J>M^i?X h 2 ST-^^^^' b> S 

1 5: P^{bt-?)^*fi^S^' :^>nr*.a^!*'?S t ± 5 aHA-r 

v^a5^^;Ii3V^T^). S i^<bM2 3©Tir(ijl-a-rv m 

2 7 (Dm^iZ(D?f-fI*>iht.H^^ Z.(Dt^<DfI-^TL^^ 
^Ji'^t\'—XAtlts ^2 7©l£a5*»4>n+ ffijill 3 
®±a5$:p^<b-rsci:©T-Si>tttiS^^ctxS CE2 
2D . 

[0 10 0] (4) C©^. TfihL'i;;^ h 2 5^8iJR§$ 

b. pms imm2i<zm-r^m^^m^mBS.\^tzmz. ^ 
i\^ti(om2 7\zm!m. m^\-s.. cvDrstc^ss i 

®Yb^^32«b-r. ^^^giSfei^Ji 7 a. 7 b. 7 c. 

7d. 7e. 7f. 7g. 7hsu^7i. m^^mmm 
3$:is^ibT. m'^(D^mzpn'&(D^Wi!>3-^^ :t>n-^ 

jic!^ -r -5 i i: (3 J; 5 n M 0 S F E T ?t ^ S p -i^ ji 5 

c. 5a:Sl55b. p M 0 S F E T t^^T^?, n 'i7ai;i/ 6 
a. 6 bSU^6 cSff^fiK-r?,, [S)B#C. JSf^y'W 
h^>i?;^^5'&4,{^S1-?,;tto. ='^^<5'?lti±lbjl 1 
3a&ffJfiE1-So •^©^. ^iaa^&fT-jChtcfc t). B?I 
S2 -i; -'US n u ^ ^J' § I § fcB b® & Stf { b r 2. i: . 

T. pM^a»f$^9a. 9 b. 9 c:5U^9 d ^ff^^S-f 
CI212 3: o 

[0 10 1] (5) MOSFETffl©>y-hS?fb 



M2 gSrJfJfiXbfe^. ^'J S i 3 0§M^^^^t-r2). C© 
:1^';Si3 0li. MO SFET©'^— hSMi;>'W^- 

=7 v'7>'J7.^(D^~:^^\%\i^\^'mm\zti^^^(Dx^ ■ 

S i 3 0<Dmmmit. MOSFETt«-bT 
(i. nM-r•^>p^T-t)^^^. *|gB^©||JE^J©/W;K— 
^ h^>i^::^^(inpnT-$>Sfe«). ^— ;^?|^i±5b« 
bTlipS*sg^^^T,;g,^ -^CIT-^I^'; S i 3 0©2g[ 
mS(ip^i:rs:7?*s@#T-fe2,i, m b. S i 3 0 
©#«S*MO SFE TT-(±nStrf^(3^(ti)Z:i:*)Pr 
«gT-S.S CI2I2 43 c 
[0102] (6) ^^^) S i 3 0 t^—hmitm2 9 ii 

^■tsh\yt^^h Sffiffl \^miiRejizj:-y^>ir-r^:Ltiz 

if). MOSFET©^-h^;gil la. lib. 11 
c. 1 1 dSlFl 1 e ^;7^•^'5^^-^ ^■7>i^^<5'©^— 
:^m111 2 ahS:J)DX-ri>o fib. :i©tt^©^-;^S 
®©ff^ttliS;g^^:&:<£>©T-li3&;v^ Cia2 5: , 

[0 10 3] (7) :t^hUi^7,h^^mi.XMn^lzyF 

fT*)3itr 2 [a]©^!!LB|&^Ta ^ i: 13 ct ?5 M O S F E T© V 
• HL'-f >$:ff^f!S,-rSo d^Xtib. nMOSFE 
T{cMb-rnS©V— ;^ • KUl' >3 2 a. 3 2 b. 3 
2cSt;^3 2d*s. pMOSFET(r^bTlipM©V 
— ^ • Kb-r >3 3 a. 3 3 b. 3 3 c:&.n3 3 d*sff$ 
fiK^n-S C02 6D . 
[0 10 4] (8) yt-f 5 h^>i?;^^©Kt4E^- 

-ji^^Wi-^-r^fzisb\zmmmm.m3 A^mit 

(tb. ;^ 1 5 a^fct^oi^ >^^ffi^©^$.{tiDX 

$:-r?)o :i©^3 S^fett-SChtcJ; i3. ;^5|[±lb 
m«il 2 a©?f^tt*s«^^fl,.5 Cia2 7D . 
[0 10 5] (9) ifeC. ^tt'^-^ 1 5 ai:-^-P^ei 
^tiibS^l 2 ai:©giSgg|53 6 5:^'; S i Sr^ffl bT 
ffJjEdob. >;'^afiil 7 at©]iP^$Si^S3 

7$r|§{tfc^lc:3i^ ^y^S'mfill 7 a$:ffJJ5S;-r?>c -t© 
7 a-tP^nS©^;^;^ (fi»l^tfA 
s) S:ffit!c^-a-3iS: 1 6 a$:ff^fiE-r?>« g^t^t-y 
i>-<— i>3>M3 8SiSS»b. ;'<^;L'meg3 9^aS{t:& 
0 1 4{3^.1-«3g©i}£jif^gg^^j5E$-a- 
i) cm 2 8. 02 93 o 

[0 10 6] HuiEbfe^jix^ii. ^%m(D%Q(Dm.m 
m-km.^-r^)^\^xmm\^tzifi. 122 2©x^i^c:fev^ 

T. i';t>flr-^3ii^©ai^;u:^i: H-Xgfc*S^n 
(i. ^9©^JS^J. -r^fc*.. HI 1 7©;^ji$#M-ri> 
:ii:*^T-ti>, ^fc. 13 2 2©xMt3i3{t-i>i'3!->#Jt, 
32b^^^$:^T^^■r. 02 3©B#;=ST--l';^>fir*)3ifl^*L{cj;o-C 
fiiT^©^^tgg^^p+ ji$:JKJ5E-r mS. S10©||SE 

-rt/^t)-^. mi 8(Dmm^^m,-r^z.tifiX'^^, 

[0107] ^ fe. n 1 2 1 i SiSiig;^i£©lftB^T-li. 

m^^m^mm (7a~7 i) ©jfjeE^^jsiibT. 3i>;^ 
5^></(3j:oTS iccf^cs&^^t). ^:nzm<tmm(D 
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^^T^^S<t•5t^ LOCOS (Local Oxidation of 
Silicon) ?£$:ffiV>-2):ifc*)T-?i). :i©ii-&. LOG 
O S^{b-r^mJl::> RFr^®^S:^{c:1tD >$:-r:t>fi-^ji 

Sr?f^J5Ef -5 C i: § i, . 
[0 10 8] 

[0 1 0 93 |5)fflO^?®r^CD^igjl®Tt. 

[0 110] :L(Df^m. *^©!t4tS®ta— fb5l2Ii>c:i: 
[0 111] CKD^MIi. ^?*s?fJ«dc$tLS't7 3i;i.§^ 



[0 112] ^fe. ^?P^^6!»ecDT^::^ ->ai;i/i:|5] b 
[0 113] tfc. '>:^;L'i:|5]ba|[«MT-fe A^o-i? 

[0 1 14] ^fz. m^mcD^mM^maochtz'^iz^ 



[^M«IE«] 

[iifctiB] ¥fi£4i^ 1 2^ 2 1 H 

[#i^?iIE 1 ] 

[ffiiEm»!W«] B^^J* 

[^iiE?d-^Jll«] ia®©M#'iBiBJ 

[W]E:&^] 

[?iIE(^^] 

[laMOffi^^tgiB^] 

[Ell] *^B^©^l©||iffiC?iJi£i5iB^-rSElT-fe5<. 
[112] *:^aj©^l©||Mfi«J$:lftBJ-r2.iaT-fe-S><, 

[0 3] *^B^©|ii©iissfi?ij^i;iB^-rsillT-fes« 
[1214] ■:^mn<D^i(Dmmm-^m.m-r^m-r:-^^. 

[US] *^Bj©^2©^fi^J$:i5iB^1-i.l21T-ag)S, 

[me] *^B^©ii2©iijsi?ij4ijiB^-r2.i2iT-&.5o 

[1217] *^BJ©^2©||JS0'JSriJiB^1-SI21T-fe2.o 
[1218] *^B^©^3©ieifSfi?iJS:iftB^r-5.1lT-fe?., 

[1219] ^%^n<D%z(DmMm^mmt^m-(:-^i>. 

mi 0] *^B^O||4©^S£0J$:|JiBat- ?.12IT-$.2.. 

[1211 1] *^B^©^4©^SS0iJSiJiB^1-;i,0T-$>i)o 

[HI 2] *%B^©^5©||SE«?iJ^giB^-ri,|^T-*Sc 

[HIS] *^B^O||5©jlif60O^iiB^-r2>EIT-$>2,. 

[mi 4] *^B^©^6©iiif£fi?ij4ijiB^t-i.Ei-r-$>So 

[1211 5] *^B^©^7©^SEFiJ^aftB^-ri.iaT-^-i)« 
[1211 6] *^B^©^8©llifSfi?iJ^S{iBJ-r-50T-fe^. 
[1211 7] *^B^©^9©^|fEfl?iJ4i(iB^-ri>0T-^S. 

[121 1 8 ] ^^B^©^ 1 o<D'm.mm-^mfinr^m-^^ 

[HI 9] 2ts^B^©^l l©||ifEfi?!|^|ftB^1-i>|2]T-fe 



[02 1] *^0^CD^6CDS5E«?iJ©M3gXg^iJi0^-r^ 

[112 2] ':^mmmQ<Dm.mm(Dm.T^:r.m^mm'r^ 

[02 3] *^0^©^6O^ifE^J(Z)Milix^$rift0^-ri> 
[02 4] *^0^CD^6cr)||JEfi^JCDMSXfi^&HftB^-r^ 

[SI 2 6] *^B^O^6©|IMfi^j£Z)Migxfi$:iJi0^-r^ 
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